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Abstract : This study focused on a prognostics and health management(PHM) system to predict a specific fault in the electric

mechanical brake system. As software requirements become increasingly complex, implementing a robust PHM system is
essential to ensure reliability and safety. This research systematically categorized fault conditions and extracted key features
from signal data using fast Fourier transform techniques to generate short-time Fourier transform spectrogram image data
sets. A univariate ResNet model was trained using motor phase-U voltage data, achieving a fault classification accuracy of
83.08 %. Notably, the model effectively differentiated between normal and fault states, even under dynamic driving

conditions. This research underscored the potential to minimize maintenance requirements and enhance system reliability,

contributing to safer and more efficient operation of the EMB system in real-world scenarios. To supplement the current
study’s findings, future research exploring strategies on how to improve model accuracy by integrating multi-channel data
and applying state-of-the-art convolution neural network(CNN) architectures is recommended.
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2. Materials and Methods
2.1 Fast Fourier Transform(FFT)
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2.2 Short-Time Fourier Transform(STFT)
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Fig. 1 The window function of short-time Fourier transform
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2.3 Fault Diagnostic Method
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3. Experimental Methodology

3.1 Data Acquisition
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Table 1 Dataset

Signal definition Signal definition

Data log time [s] Motor position sensor [mm]
Battery voltage [V] Motor torque [Nm]
Wheel speed [kph] Motor id current [A]
Vehicle speed [kph] Motor iq current [A]

Reference clamping force [N] Motor phase-U voltage [V]

Measured clamping force [N] Motor phase-V voltage [V]
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Table 2 Conditions for collecting data

Condition Input method Clamping force
Stationary CANoe 1G Block
Periodic 2500 N
(0 kph) (Trapezoid Waveform) !
Driving
Pedal 1000 N ~ 8000 N
(30-60 kph)
Clamping Force[N] Clamping Force[N]
2500
8000
2000
6000
1500
4000
1000
2000
500
0 0
00 25 5. 500 600
Time[s] Time[s]
(a) Stationary (b) Driving

Fig. 6 Collected data(legend : = Reference clamping force[N])
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3.3 Data Processing
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3.4 Model Training
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Fig. 9 Training results

Table 3 Final accuracy based on ResNet(data : driving)

Hyper parameter Scaler Val Loss | Val Acc
w_len =300 .
- Min-max
hop_size = 150 0.663 81.0

normalization
Fs=125

num_epochs=100
batch size=64
k=5

L2 regularization 0.577 83.08
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